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A process for forming an encapsulated window 
assembly (60) comprising a gasket member (54) 
surrounding a peripheral region of a transparent sheet 
(40) and a periphery seal assembly (42) secured to the 
gasket member (54). The peripheral region of the 
transparent sheet (4), as well as a preformed periphery 
seal assembly (42), are positioned within a moid 
cavity. The periphery seal assembly (42) includes an 
elastomeric seal (44) secured to a seal support member 
(46), with the seal support member (46) being 
relatively rigid as compared with the elastomeric seal 
(44). The mold is closed, bringing the mold sections 
(12, 30) into facing relationship, whereby opposed 
surfaces of the seal support member (46) of the 
periphery seal assembly (42) are engaged between a 
surface of the lower mold section (30) and a surface of 
the upper mold section (12). A molding material is 
injected into the mold (10) so as to fill the mold 
cavity, is allowed to solidify, and the mold (10) is 
opened and the encapsulated window assembly (60) is 
removed. The invention also relates to the resulting 
encapsulated glazing unit and mold apparatus. 
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(57) L 'invention conceme un procede de fonnage d'un 
ensemble fenetre (60) encapsule comportant un joint 
d'etanch£it£ (54) qui entoure une region peripherique 
d'unc fcuillc (40) transparcntc, ct un ensemble joint 
periphenque (42) fixe au joint d'etancheite. La region 
peripherique de la feuille (40) transparente, ainsi qu'un 
ensemble joint peripherique (42) preforme, sont places 
dans une cavite de moule. L 'ensemble joint peripherique 
(42) comprend un joint flastomcrc (44) fixe a un clement 
de support (46) de joint, r element de support de joint 
etant relativeraent rigide en comparaison avec le joint 
elastomere (44). Le moule est ferme ce qui amene les 



(57) A process for forming an encapsulated window 
assembly (60) comprising a gasket member (54) 
surrounding a peripheral region of a transparent sheet 
(40) and a periphery seal assembly (42) secured to the 
gasket member (54). The peripheral region of the 
transparent sheet (4), as well as a preformed periphery 
seal assembly (42), are positioned within a mold cavity. 
The periphery seal assembly (42) includes an 
clasTomcric seal (44) secured to a seal support member 
(46), with the seal support member (46) being relatively 
rigid as compared with the elastomeric seal (44). The 
mold is closed,, bringing the mold sections (12, 30) into 
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sections (12, 30) du moule a se faire face, et des surfaces 
opposees de T element de support (46) de joint de 
r ensemble joint penpheri que sont mises en contact entre 
une surface de la section de moule inferieure (30) et une 
surface dc la section dc moule supdricurc ( 1 2). On injeetc 
une maliere de moulage dans le moule (10) de maniere a 
remplir la cavite de moule, on laisse la matiere se 
solidifier, puis le moule (10) est ouvert et r ensemble 
fenetre (60) encapsule est retired 1/ invention concerne 
cgalcmcnt Tunitc dc vitragc cncapsulcc produitc ainsi 
qu ! un appareil de moulage. 



facing relationship, whereby opposed surfaces of the seal 
support member (46) of the periphery seal assembly (42) 
are engaged between a surface of the lower mold section 
(30) and a surface of the upper mold section (12). A 
molding material is injected into the mold (10) so as to 
fill the mold cavity, is allowed to solidify, and the mold 
(10) is opened and the encapsulated window assembly 
(60) is removed. The invention also relates to the 
resulting encapsulated glazing unit and mold apparatus. 
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(57) Abstract 

A process for forming an encapsulated window assembly (60) comprising a gasket member (54) surrounding a peripheral region of a 
transparent sheet (40) and a periphery seal assembly (42) secured to the gasket member (54). The peripheral region of the transparent sheet 
(4), as well as a preformed periphery seal assembly (42), are positioned within a mold cavity. The periphery seal assembly (42) includes 
an elastomeric seal (44) secured to a seal support member (46), with the seal support member (46) being relatively rigid as compared with 
the elastomeric seal (44). The mold is closed, bringing the mold sections (12, 30) into facing relationship, whereby opposed surfaces of the 
seal support member (46) of the periphery seal assembly (42) are engaged between a surface of the lower mold section (30) and a surface 
of the upper mold section (12). A molding material is injected into the mold (10) so as to till the mold cavity, is allowed to solidify, and 
the mold (10) is opened and the encapsulated window assembly (60) is removed. The invention also relates to the resulting encapsulated 
glazing unit and mold apparatus. 
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TITLE 

ENCAPSULATED WINDOW ASSEMBLY 
INCLUDING AN IN-MOLDED PERIPHERY SEAL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to 
encapsulated window assemblies comprising a polymeric frame 
or "gasket member surrounding peripheral regions of a glass 
sheet and, in particular, to encapsulated window assemblies 
such as vehicle roof panels including a preformed, molded- 
in-place periphery seal. The invention also relates to the 
mold and process used in forming such window assemblies. 

2. Related Art 

Initially, fixed window assemblies for vehicles were 
comprised of a plurality of elements including adhesive 
elements applied around the marginal edges of the glass 
sheet, suitable mechanical fasteners such as metal clips, 
and exterior decorative trim strips disposed to cover the 
marginal edges of the glass sheet and the adjacent portions 
of the vehicle frame. Such window structures were costly, 
especially from a labor standpoint, since it was necessary 
to assemble the individual elements along the vehicle 
assembly line. 

Subsequently, in an endeavor to improve the above 
window structure, unitary window assemblies of the type 
illustrated in U.S. No. 4,072,340 were developed. These 
assemblies included a sheet of glass, an adjacent frame, 
and a casing or gasket of molded material, such as 
polyvinyl chloride), extending between the frame and 
peripheral edge of the window to hold the sheet of glass 
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and the frame together. Fasteners were provided at spaced 
locations along the frame such that the entire assembly 
could be guided into location over the opening in a vehicle 
body as a unit. Other types of unitary window assemblies 
5 are disclosed in U.S. Patent Nos. 3,759,004 and 4,364,595. 
While such unitary window structures gradually reduced the 
time required to mount the window assembly in the 
associated vehicle, such structures were relatively costly, 
since the individual components required to produce each 

10 window unit generally required manually assembly. 

In a further development, single sheets of glass and 
laminated glass assemblies were formed with integral frame 
or gasket members molded by a reaction injection molding 
(RIM) process. U.S. Patent No. 4,561,625 is illustrative 

15 of such a process and resulting product, and is 

incorporated herein by reference. Such an assembly can be 
readily attached to the material defining the periphery of 
a window opening, for example, during the manufacturing of 
a vehicle. Typically, the frame or gasket member is formed 

20 of a polyurethane material. 

In the case of certain moveable window assemblies, 
such as vehicle roof panels, elastomeric periphery seals 
have been used to insure a watertight seal between the 
window assembly and the window opening. Where such 

25 periphery seals have been used, they have typically been 
secured to the gasket member of the window assembly 
following the molding process, using either double-sided 
adhesive materials or "snap-fit" type mechanical 
interlocking means. Both of these methods require 

30 relatively expensive post-molding, labor intensive 

procedures, may result in gaps between the periphery seal 
and the gasket member and therefore an incomplete seal, and 
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are prone to the eventual separation of the periphery seal 
from the gasket member. 

It has recently been proposed to provide a periphery 
seal which is molded in place to the gasket member. Such a 
periphery seal is illustrated, for example, in U.S. Patent 
No. 5,344,603. This patent describes a process for 
producing a window assembly with a peripheral seal for 
vehicle roofs in which a glass sheet 10, a support member 
12 and a profile part 13 are inserted in a mold, the 
profile part 13 being positioned by upper and lower 
attaching projections 6 and 7. An elastomeric material 9 
is then introduced into the mold. A seal 16 may be molded 
directly on the profile part 13 prior to the injection 
molding of the elastomer 9. 

Despite the above-described improvements in 
encapsulated window assemblies, a further improved process 
and mold for use in forming such window assemblies is 
desired. 

SUMMARY OF THE INVENTION 
This invention is directed to a process for forming an 
encapsulated window assembly comprising a gasket member 
surrounding a peripheral region of a transparent sheet and 
a peripheral seal secured to the gasket member. According 
to the invention, a mold is provided having cooperating 
first and second mold sections defining a mold cavity. The 
peripheral region of the transparent sheet, as well as a 
preformed periphery seal assembly, are positioned within 
the mold cavity. The periphery seal assembly includes an 
elastomeric seal secured to a seal support member, with the 
seal support member being relatively rigid as compared with 
the elastomeric seal. 
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The mold is closed, bring the mold sections into 
facing relationship, whereby opposed surfaces of the seal 
support member of the periphery seal assembly are engaged 
between a surface of the first mold section and a surface 
5 of the second mold section. Then, a molding material is 
injected into the mold so as to fill the mold cavity, 
thereby forming the gasket member . The molding material 
flows about the peripheral region of the transparent sheet 
and the seal support member of the periphery seal assembly. 

10 A suitable time is allowed to pass to allow the molding 
material to solidify, and the mold is opened and the 
encapsulated window assembly is removed therefrom. 

The process of the invention may advantageously be 
employed to provide an encapsulated glazing unit comprising 

15 a transparent sheet of frangible material, a polymeric 

gasket molded and cured in situ around at least a portion 
of the peripheral margin of the transparent sheet, and a 
periphery seal assembly molded and fused in situ to the 
gasket simultaneously with the molding and curing thereof. 

20 The periphery seal assembly includes an elastomeric seal 
secured to a seal support member, with the seal support 
member being relatively rigid as compared with the 
elastomeric seal. Furthermore, in a preferred embodiment, 
a top surface of the seal support member and an adjacent 

25 top surface of the elastomeric seal are substantially 

coplanar with a major surface of the sheet of frangible 
material, there being substantially no gap between the 
respective top surfaces of the seal support member and 
elastomeric seal* 



30 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The advantages of the invention will become readily 
apparent to those skilled in the art from the following 
detailed description of a preferred embodiment when 
considered in the light of the accompanying drawings, in 
which: 

Fig. 1 is an enlarged, fragmentary sectional view of a 
mold, in the closed condition, used to form a window 
assembly in accordance with the invention; 

Fig. 2 is an enlarged, fragmentary sectional view of 
the mold of Fig. 1 with a glass sheet and a preformed 
periphery seal positioned therein; 

Fig. 3 is an enlarged, fragmentary sectional view of 
the mold of Fig 2 after formation of the gasket member; 

Fig. 4 is a perspective view of the molded window 
assembly formed in accordance with the invention following 
removal from the mold shown in Figs. 1-3; and 

Fig. 5 is an enlarged, fragmentary sectional view of 
the window assembly taken along the lines 5-5 of Fig. 4. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring now to the drawings, there is illustrated in 
Fig. 1 a mold 10, including cooperating upper and lower 
mold sections, for forming a window assembly in accordance 
with the invention. The upper mold section 12 typically 
includes a groove 14 in which an upper mold seal 16 is 
positioned. The seal 16 may be formed of a silicon rubber 
material and can be secured within the groove 14 by means 
of a suitable adhesive. Alternatively, the seal 16 can be 
secured within the groove 15 by mechanical means, such as 
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by providing the seal 16 and groove 14 with spaced-apart 
tabbed portions and corresponding tab receiving means 
(not shown) . 

The upper mold section 12 is preferably formed with a 
tapered portion 18 which angles downward toward the lower 
mold section in such a manner that the lower surface of the 
upper mold half 12 will contact the glass sheet only near 
its peripheral edge, as illustrated in Fig. 2. In an 
alternate embodiment/ an additional seal (not shown) could 
be provided in a corresponding groove in the upper mold 
section 12 such that said seal was in contact with the 
upper surface of the glass sheet, and contact between the 
mold sections and the glass sheet is avoided. In a 

preferred embodiment, the upper mold section 12 is also 
provided with a downwardly extending sealing projection 20 
which contacts the periphery seal during the molded 
process. As described in greater detail below, the sealing 
projection 20 includes a protruding main portion 22 and a 
lip portion 24. 

The mold 10 also includes a lower mold section 30 
which cooperates with the upper mold section 12. The lower 
mold section 30 includes a groove 32 in which a lower mold 
seal 34 is positioned. The seal 34 may be formed of a 
silicon rubber material and can be secured within the 
groove 32 by means of a suitable adhesive or by mechanical 
means, as discussed above. 

The lower mold section 30 is further provided with a 
positioning structure, such as projection 36, for 
positioning a periphery seal assembly in the lower mold 
half relative to the glass sheet. The projection 36 is 
shaped to mate with a corresponding recess formed in a 
portion of the periphery seal assembly, as shown in Fig. 2. 
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As will be appreciated, in an alternate embodiment a recess 
could be formed on the lower mold section 30 with a 
corresponding projection formed on the periphery seal 
assembly, or a combination of complementary projections and 
recesses could be provided respectively on the mold section 
30 and seal assembly. 

While the mold sections 12 and 30 are typically 
formed, for example, of a metallic material such as steel 
or aluminum, other types of substantially non-resilient 
materials can be used. Suitable means (not shown) are 
conventionally provided to open and close the mold sections 
12 and 30. In addition, each of the mold sections 12 and 
30 can be provided with passageways (not shown) for 
circulating a suitable coolant therethrough. 

The mold sections 12 and 30 cooperate to define a 
chamber for receiving a sheet 40 of transparent material, 
such as glass, on which a gasket member is to be formed. 
Referring to Fig. 2, a glass sheet 40 is positioned so that 
an outer peripheral portion of the lower surface thereof 
rests on the lower mold seal 34. The glass sheet 40 is 
initially formed into the desired shape to conform, for 
example, with the sheet metal of the vehicle into which the 
window assembly is to be installed. 

In accordance with the invention, a periphery seal 
assembly 42 is also positioned on the lower mold section 
30. The periphery seal assembly 42 of the invention more 
particularly includes an elastomeric seal 44 and a seal 
support member 46. In the final window assembly of the 
invention, it is the seal 44 which provides the watertight 
contact with the window opening (not shown) . The seal 
support member 46 secures the elastomeric seal 44 to the 
molded gasket member of the window assembly. 
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The seal support member 40 includes a depression or 
recess 48 which is complementary to the projection 36 
formed in the lower mold section 30. As a result, the 
entire periphery seal assembly 42 may be readily positioned 
5 within the mold 10 by mating the projection 36 with the 

complementary depression 48. The seal support member 46 is 
further provided with an irregular inwardly facing portion, 
such as the generally L-shaped extension 50 shown in Figs. 
2, 3 and 5. The cooperation of the extension 50 with the 

10 molded gasket member provides a more secure mechanical 

attachment between the periphery seal assembly 42 and the 
gasket member. 

The periphery seal can be formed with a single-piece 
construction of a material having a Shore A hardness of at 

15 least about 50. However, in a preferred embodiment, the 
seal 44 and seal support member 4 6 are separate pieces 
which are then securely attached together by suitable 
means. In a most preferred embodiment, the periphery seal 
assembly 42 is formed by co-extruding a material and 

20 thereby integrally bonding the support member 4 6 with the 
elastomeric seal 44. Alternatively, the periphery seal 
assembly 42 may be formed by bonding the support member 46 
to the seal 44 with a suitable adhesive material, by 
providing mechanical interlocking means therebetween, or by 

25 other known methods. 

The seal support member 4 6 of the periphery seal 
assembly 42 is formed of a material which exhibits 
sufficient dimensional stability to withstand the pressures 
exerted by the mold 10 and the injection process utilized. 

30 Where the seal 44 and support member 4 6 are formed of 

separate materials, as is preferred, the support member 4 6 
is preferably formed of a material which exhibits a Shore A 
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hardness of at least about 90. The seal 44 of the 
periphery seal assembly 42, on the other hand, is formed of 
a flexible material exhibiting a hardness which is less 
than that of the support member 46. Preferably, the seal 
5 44 is formed of a material exhibiting a Shore A hardness of 
between about 40 and 50. In a preferred embodiment, the 
seal 44 and support member 4 6 are both formed of two 
different blends of a thermoplastic rubber with poly (vinyl 
chloride) . 

10 To form the window assembly of the invention, the 

glass sheet 40 is suitably positioned on the lower mold 
seal 34. The periphery seal assembly 42 is also positioned 
on the lower mold section 30, with the depression 48 mating 
with the complementary projection 36 in the lower mold 

15 section 30. The upper mold section 12 is then lowered into 
position, as illustrated in Fig. 2. In this position, the 
upper mold seal 16 contacts the upper surface of the lower 
mold section 30. In addition, the projection 20 of the 
upper mold section 12 contacts the periphery seal assembly 

20 42, More particularly, the protruding main portion 22 of 

the projection 20 contacts the seal 46, so that the seal 46 
is compressed between the projection 20 and the upper 
surface of the lower mold section 30. In addition, the lip 
portion 24 of the projection 20 is maintained in sealing 

25 engagement with an upper edge of the mounting member 46 of 
the periphery seal assembly 42. The lip portion 24 
preferably contacts only as much of the upper edge of the 
mounting member 4 6 as is necessary to provide a sufficient 
sealing engagement therebetween. In this manner, there 

30 will be little or no gap between the respective upper 
surfaces of the support member 4 6 and seal 44 in the 
finished window assembly. 
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With the mold 10 in the closed condition, a cavity 52 
is formed by the surfaces of the glass sheet 40, the lower 
mold seal 34, the upper surface of the lower mold section 
30, the mounting member 46, and the lower surface of the 
5 upper mold section 12, including the lip portion 24 of the 
projection 20. Referring now to Fig. 3, a suitable 
polymeric material is introduced into the cavity 52, either 
in a standard injection molding process or in a reaction 
injection molding (RIM) process. The injected polymeric 

10 material flows throughout the cavity 52, including into any 
recess formed by the extension 50 on the mounting member 
46, to form the gasket member 54 of the window assembly. 

The finished window assembly 60 is shown in Figs. 4 
and 5 after removal from the mold 10. In the illustrated 

15 embodiment, the window assembly 60 is formed as a vehicle 

roof panel/ with the gasket member 54 and periphery seal 42 
extending about the entire periphery of the glass sheet 40. 
The window assembly 60 includes the glass sheet 40, the 
molded gasket member 54, and the periphery seal assembly 

20 42. As illustrated in Fig. 5, upon removal from the mold 

10, the seal 44 returns to its pre-molded position, leaving 
little or no gap between the respective upper surfaces of 
seal 44 and the support member 46. 

The present invention has been described in what is 

25 considered to represent its preferred embodiment. However, 
it should be noted that the invention can be practiced 
otherwise than as specifically illustrated and described 
without departing from its spirit or scope. 

For example, while the embodiments of the invention 

30 illustrated in the drawings and described herein concern a 
window assembly having a single sheet of glass, it will be 
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appreciated that the invention can be readily incorporated 
in a window assembly consisting of a laminated composite 
employing two or more sheets of glass. Also, while the 
preferred embodiment of the invention is described as a 
5 vehicle roof panel, it will be appreciated that the 

assembly may also be advantageously employed as a vehicle 
window or as a window in a building structure. Further, it 
will be understood that the glass sheet material can also 
be replaced by plastic sheet material to evolve a product 
10 having many of the same inherent advantages. 



15 
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WHAT IS CLAIMED IS: 



5 1- A process for forming an encapsulated window 

assembly comprising a gasket member surrounding a peripheral 
region of a transparent sheet and a peripheral seal secured to 
said gasket member* comprising: 

providing a mold having cooperating first and second 
10 mold sections defining amolcT^avity; 

placing the "peripheral region of said transparent 
sheet within said mold cavity; 

placing a preformed periphery seal assembly into 
said mold cavity, said periphery seal assembly including 
15 an elastomeric seal secured to a seal support member, 

said seal support member being relatively rigid as 
compared with said elastomeric seal; 

closing the mold, whereby a lower surface and a 
spaced apart, opposed upper surface of the seal support 
20 member of said periphery seal assembly are engaged by a 

surface of said first mold section and a surface of said 
second mold section, respectively, the surfaces of said 
first and second mold sections thereby cooperating to 
exert a compressive force between said lower and upper 
25 surfaces of said seal support member; 

injecting a molding material into said mold so as to 
fill said mold cavity, thereby forming said gasket 
member; 

waiting a suitable time for said molding material to 
30 solidify; and 

opening said mold and removing said encapsulated 
window assembly. 
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2. A process as defined in claim 1, wherein said second 
mold section is provided with a projection which extends into 

5 said mole cavity and engages the seal support member of said 
periphery seal assembly when said mold is closed. 

3. A process as defined in claim 2, wherein a portion 
of the projection extending from said second mold section 

10 engages and thereby resiliently deforms the elastomeric seal 
of said periphery seal assembly when said mold is closed. 

4. A process as defined in claim 1, wherein said first 
mold section is further provided with a projection for 

15 positioning said periphery seal assembly relative to said mold 
cavity, said projection on said first mold section mating with 
a corresponding recess formed in the support member of said 
periphery seal assembly. 

20 5. A process as defined in claim 1, wherein said seal 

support member is further provided with an irregular inwardly 
facing portion which, when said periphery seal assembly is 
positioned in said first mold section, extends into said mold 
cavity and about which said molding material flows upon 

25 injecting the same into said mold, thereby mechanically 

securing the periphery seal assembly to the gasket formed by 
said molding material. 

6* A process as defined in claim 1, further including 
30 forming said periphery seal assembly by co-extruding a 
material and thereby integrally bonding the seal support 
member with the elastomeric seal, prior to placing the 
periphery seal assembly in the mold. 
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7. An encapsulated glazing unit comprising a transparent 
sheet of frangible material, a polymeric gasket molded and cured 
5 in situ around at least a portion of the peripheral margin of 

said transparent sheet, and a periphery seal assembly molded and 
fused in situ to said gasket simultaneously with the molding and 
curing of said gasket, said periphery seal assembly including an 
elastomeric seal secured to a seal support member, said seal 
10 support member being relatively rigid as compared with said 

elastomeric seal, and wherein a top surface of said seal support 
member and an adjacent top surface of said elastomeric seal are 
substantially coplanar with a major surface of the sheet of 
frangible material, there being substantially no gap between 
said top surface of said seal support member and said top 
surface of said elastomeric seal. 
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FIG. 5 



